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Abstract of JP9238098 
PROBLEM TO BE SOLVED: To obtain the 
diversity effect and the interference redifly^^^A 
effect without employing of plural antenJCBCfDB 
and an interference canceilor for a mobile 
station by realizing transmission diversity using 
closed loop control by a transmitter and a 
receiver. 

SOLUTION: User signal coders 1 01 -1-1 01 -k in 
a transmitter applies spread processing to user 
signals 10-1-10-k of k-sets of stations by 
codes assigned specifically to each user. 
Antenna selection/weighting circuits 103-1- 
103-k use an antenna selection signal or a 
weighting signal obtained by each user to 
select a transmission antenna of each user 
among N-sets of antennas 107-1-107-N or 
provide weighting the signal from each user 
and send the result to the antennas 1 07-1- 
107-N. A receiver measures the reception 
power of each pilot signal by differentiating the 
spread signal of the pilot signal from each 
antenna in this way to select a transmission 
antenna providing an excellent transmission 
characteristic thereby realizing the 
transmission diversity. 
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lis^^ii cDMAMmmmt. coMAgfi^s 

mfieCDMASfiHaJi, BuiBCDMAill#gScO^ 

F D D/C DMAiMSfii^XT^A. 

F D D/C D M AaSSfiv-XT^A. 

h^Zt SrmSi: F D D/C D M AiMSfii^XT" 
A. 

frEc D M Ag^i^la^DB^ne>'^•^ o y h fi-f-cosfim:^ 

^mi2i*fi«-^5r j*ai-r-g> ^ 1 5-#mt-r S F D D/C 
DMAjMgfti^XirA. 

$ix^ t t ^-i* F D D/C D M Ai*Sm;^X7" 
A. 

St. ^&m>tii:f}^mm^-txmmTyy'i-^mtii^ 

SSSSt i: Sr^^fct--!. F D D/C DM A 

BiriBCDMAjMii^atc. «:J3$iJ»«-^tcS-:yi^Tmfie 
iMfi^i^co«:>3i&$!lffli-r.&«:'j©Jt»llI8Si:. «:»J§(l1B[5l 

•y h^i^t^«LTM«Ty7^^^Mai-rS-^fi£#lfc ^ 
Ci;t;t c: t Sri^S t F D D/C D M Ai^S^i^X-r 

[a*«8] msme^i:iiim^7izii\,^x. 
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mm<r)tii:}jm^i:Ty7-i'm9immzm':i^^x^m.-r?> 

^^rmtrzHb i:mib-t^ F D D/C DM AMSflv- 
1 0 3 ti^JS 1 {ctsv^T , 

mriBCDMAsm^Btc, cDMAmmmmi}^(>^mL 

mimt. mm(rnii:nm^izm-^\>^xtn9SMmm^?: 

tiimmbimttizbiimit-t?>FDD/cDMAm 

[w^^si 1 J mmmi oizts^^^x. 

y:!^miztii:fj^tii,m\&^<r>tiiijmer>mi3mi:m»L^ 
(n&kmirmmm^b Lxmni-rhm^shmmmmj^'S: 

HmtfcZ b ^mSLb-rt FDD/CD M AMSfii^Xx 

Bfneii2coesaiiss&Ji, ifriB«:'jai^iHiKcoa9«ai:»3S 

^aj^S C i: 2r#8i t -T & F D D /C D M AiUgfii^X 

DMAmmmmz^m-ttzbirmsib-ttFDDyc 

DMAjMSmi^XT^A. 
[0001 ] 

im^<r)m-rhms^mi ^^^mucDMAmsm^-^ 
i)^^^mm^(omm) i,z'Z)\,^x-mzmm^ti:^cDM 

A(Code Division Multiple 
Access) m^mi^:^y'Mzmth. 
[0002] 

im^ii<mm -^izm.w&mzj:?.w^j^wi^mTf' 

HrX (CDMA) Ij^ii. aDA#^*Sr::*cJ@tCffc*cU# 
(tS^ar:7-feX:Sr^i:LTaBSiX-CI-^l.. CDMA 

^j^^rfflv^fei^xT^ATJi. ^^-^^imm^^zMm 
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tO003]iail<a), (h) mmCDMA 

iMsm v^xAcT)— (?ij$r^-ryD -y ^mx-h o , h 1 1 
( a ) \,ziimmmm.. mi ( b > ic{±sft^s*>'5^$ 

[0004] Bi 1 (a) ^^mtht. mmmmx'ki 

!f<i^?5r^50 1- 1~50 1 -K (K(±lJiLh 
Wt-f J 0 STit^^^T-SKIH-S . a -y h??^ 5 0 

5 0 3«, i^^-fb^nT^-jL— rm^^^^s§5 o i - 1 

~5 0 1 K*>4>«*&Six€,j.— ^f^t-^i:y^M a -y 
5l5 0 2*>^>O.'NMo y iHmr^- 
x-^ 5 0 4 J±-^jS§i 5 0 3 cOIU:^3^Mait-S . 
[0005] SI 1 ( b ) h . SmSiaT- 

^NMo y hfflw^e 0 1 Bij^L^^Mmr^T":^ 

5 0 4 *»^>i7)m#SrSS^L'5rVigfir y T^-^-TSftTtS 

^fc, -h3*L;t01 1 (a) , (b ) {c:r3V^T«i^ 
[0006] ^i6a«^-C{i, -JKt^eiMIST'* t-g. 

yw%izii\.vz^ms,m^^m^h^^k\.x . mx. 

^mmK<r>mm,^<r>\iimx'tb^mw^e - 1 s 9 
2 9 3-^ (mA<r>^m ^^^m^m^^ima ) <^m 
mm^zsim^ixx v r >-r -^r-^ >-^:fj^i}^^ 

X'hh. Z.tl\i^mmi,zii\-^X. imLTyy-i-^Ty 

^msifj^. m^imwj:m^^nt:^^x^m-^^ 

[0 0 07] — :fir, 01 1 ( a) , (b ) ^;5^$i^•cv^ 
Sid ^rc DM AiH^i-XxATii. EirSft-^ot^Jtl 

ioistc mn^^b mm^t<r>iss.mmizimLx'F» 

li. 1^m^7-0 3 0 5 1 9^^^) ^S6^{Ct>»t 



mmmmom^*>{^^^x'ii^\>\ ttii^^x. ^ 
[ 0 0 0 8 ] J: 0 ^satcjE5i.T , Wa&mm^zm 

m.Ty'r-t^W^^y'^y^m\'^h:LttcHz-f^j<' 
tz. ^Oi{^m!Mh\.X\i. tm. ^^zXh 

r c D M A/T D DSMtcfctt ■& mmmmv^ f n- >- 

v-^^T^Agf^^RCS 9 4-73, 1 9 94^9.^) 3f»>' 
<IcO:fi1^{S. TDD (T i me Divisio 
n Duplex) :^r5e, -r^*?*>P|-cO*E^Jiai^^ 
iSmi: Sfi tcB^Sii-i'J L-C an d :^r^t=:*3 \ 21 
ill«i:SSf:T'em*^ig--CS)S;ii$:fiJfflL 

rv^s. i.^nWiziy\^x . mrnxMryf-i-v-n^ 
m^ry'r^^m\-^h ^ t^uz^y^j^-i^^^mim 

[0 00 91 i/c:. CDMA:S^T'{i. JKOio^iMfl 

•fizb ^Xiit-TLh&^^&mi&x'mi^ti^s, tam^^ 
izm-<r)T>7")-x^x<^^-^m^'kmm-r^^b 

[00 101 

i^mtmrnvx 3 t-r&nai liUMmvtzx 0 iz. 

mi l{C^$fxTV->Sfi!5lWCDMA3tg«i^XxA-C 

^Kl^**«l»fc=Sr-l.. i^c. TDD*^$rfflv^TiMm^ 
>f /N'- v-f - SrtT 0 11^,*^*) -S. TDD 

[00111 C:<7)<t 3^TDD:6-^{Cj*L-Ci^;^7^A*>' 
fSM^FD D (FrequencyDivi sion 

Duplex) yr^^ 'r^^iyhmmt^mtxm^j:hm 

■C±iB»**^^#^>^^S*a*«?>i^^^M^Lu. L/C**-? 

•C*^cOeWI4. FDD/CDMA*^ti3V>Tjllfi 
^;^#ttSrl^±-C'§ F D D/C DM Aiigfii^XxA 
[00 121 

S^i^XxAJi. CDMAiUflHa&tXCDMASmS 

m-f>^^. cDMAmmmmii. cDWA^mmsiz 
Mvxmmm^<^^^mmmmw.xf>'ox^ mmm 
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^B.b^^?f: CDMAgflJISIi. CDMAJifi^S 

[0013] m-yx. cDMAmmmmx'tiwm(^Ty 
fz. ^mmm-^uimzsmmmi,zt5\,^xmry'ri-^ 

m^-ttrc»b<7)^U a y h«-^$ri*^rrs . CDM 
[00 14] 

Lxmmth . 0 1 ti^^mizj: § c d MAjMSfii^x 

T^ACiSftS C D M Aj^flJiaT R<3D-||M?^®c7)1g^ 
^^-ryo-/^0-C'fcO. ll2l±*%BJtc:J;SCDMA 
illSfii^:^7"A{:it>(tS C D M ASm^SR V<JO— IBiS 

[ 0 0 1 5 ] la 1 ^#Bg^'& ^ . jMm^BTRtCiJV^ 
X. ^i.-f'ft-tl^^lOl-l — 10 1-K«, K« 
c7)jL— if m# 10-1 — 10-K $r#^ . rStcH 

ftHIK 103-1-103 - KJi, Jt.-lfttfc#^ii/- 

'Stc:5M<iryx-^$:Nfflc7)r>x-^l 07-1 — 107 

10 7-1 — 1 0 7-N{C3giai-ri). 

[0 0 16] zzx\ m3i±. ryT-i-msixm^m-f 

HIBl O3<^m{£$:S^T0T'3b«.<. 03 ( a ) tST^T^ 

133 ( b ) {ifi;^^ft(tllIKl 0 3- i ( i = 1 - 
K) im\>^fz—m^ir:LX\^?>. S3 (a) <r>rv=T-i- 
WR-fi^<n^M^ 1 0 3 A*ir>7"-^SS?m 

^\izm-}\^x^m^^^m^t-ty<rm^^ Kffy^^^^z^ 

C 0 0 1 7 ] . 03 ( b ) <OM^m^:fj^</)^'^ 

S-rft^Tfi^f+^tBB 10 3 Bl^cO^igaES 10 3a, 
103b, - • - . 103n l,zm^ 1,2, ■ ■ N** 

^if^it. ^(O^m^^Ssl 0 5-1 . 105-2. 
• • • 1 0 5N{ciMaj$ixS. ^ti. T^'r-tmHlj^ 



m:^Wf Lfzt^z.^zti)<x'^&. mwttuf. — o 

co^^^c^^^lzMLXtm^ r 1 J (7)m^^:mtiiL. fife 
co^X(r>tii:htmiii^ix^\.^-^^^ mmryy'-r) iz 

[0018] -&^:^<7)*^{±. ft»=5rfeill^r:^x 

<7)Ty'ri-^cr):3.-^m^l>zli4^^^j:m^i:mi1-^m^ 

k-t^. nimi^mmLxmm-t^b. ^ua-yh^ 

#331 04-1-1 04-N (N\i2a±.<r>mi. aT 

m\^) ii^mmT>r"f- 107-1—107 -n^ovn- 

^ a y hfi-^4 0 - 1 -4 0 - N $:@:tt::S'J 0 ST^^$ 
-f^T-KUrrS. -^^#§1 0 5-1-1 0 5-N«ri^7^ 
•:>-Slf?/a AWttmSS 103-1-103 - KcojiJ:'! i: 
jUu-y h^$^l 04-1 — 1 0 4-N<J5#ai:^i:Sr 
gglSl 0 6-1-1 0 6-NJi. -^^Sl 
0 5-1 — 10 5-N<7)«-aj:»3^MIM$-ti-, «-r>T"^ 
107-1 — 107 - N*>^><5D3Maj:J'-f S V^Sr^V^tC 

s^stcoi:^^, cicoaiJismiiaRvtcfci^-r. 

ryr-^ 107-1 — 107 - N*»^>j||^ix;''v:J— ifft 

izmmv^ hXo^z-Thfzihxhh. mssii 0 6- 1 

— 1 06-N£Og@4«±. Ti^T-^1 07- 1 — 1 07 

i;c^ y rs^jstcis^ LT is < co*ia4 u V V mmr 

>7^-M0 7-l — 1 0 7-N(±, iiSSl 0 6-1 — 

[0019] m2.^^mth t . ^mmmRvizii\,^ 

X. >'^Mo•y hfflWtl20 1-1— 20 1-NJi. — * 

cosfiT>'x-^2 0 0 a^f^nti^mmnx'ommTyr- 

;<-^Srtttfl-rs. 9-'ft-^fflRIS2 0 2{i, — 

SfiT>7^-?-2 0 o*-^>#^^fifi-^ck oma<7)j.— r 
^mm^z^m^tii,, 

[ 0 0 2 0 1 i C •C»(cSS?:^lc*>v ^T^JSt ^rSO 

S. S *>^S«^SR V v-^T jE5i{c«S ^ i: *J-CS 
v^^tcfci,. r^-r-^^lRfi^tiSfiilBRV-C^iaj^ 

tL?.i,<7)co. smmTSM-t^mz^<7mmi,zmoiii^ 
tst, sfi^iaT'*;cTv^^ri'7^-^*-^>^— 

[0021] -e^-csfiSSRVTiia.— rft^*>3ii<b 
iifzmmryy'i-immzimt&d^ti^h*). *fi^-c 
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-1~2 0 3-N«, >'\Ma-/hfflMS20 1-1—2 

4j±, r^i-^ffiWfi2o 2(?5ttj:fj. ^\'^mm^2 

0 3- l~2 0 3-N<?5aj:'32:fflV^T. 1$ja[S2 0 3- 

1 — 2 0 3-Nc7){i!:'3(0>f*^<^«tli*^^ L\>^tii:fi^M 

[ 0 0 2 2 ] 04 ti:^—fm^mmx-^m.m^ 2 o 4 co 

K2 1 1{±. mx.ii:^—fm^nm^2 0 2<r>\i!,-n^^ 

zx\ m^mf:>tix\,^^j:\.mmry'r'f'i)-i^comi!!i<^ 
^mi^^ s.>:p^iziitii:fji)mti^^^cox';itiii>(7)mtiim 
ti^wck (smm:hmi)^Wck) <7)i><D^m^ztxmmT 

[ 0 0 2 3 ] j--'f'm^nm^2 0 2cmmT 
yy'-rizict^Ltz^m^ 5 y^com^m^tii:fj?:^^ 
In . Qk t-t^tm^fft,mtkiiimm2i lotbi^jdN 

d» =Z + Q„2) ( 1 ) 

T-«sn&. ^fc. ^ ( 1 ) iziH-f^-Lco^itryr- 

'mmmmiz^ttih'>y:iii/mt'hti:><oft^. t 

fz. mcmttX. «?^S2 0 3-l~2 0 3-N<OtiJ 
:hi:m\^?>t::i\:.-Uyh^mtiii}^mb^j:^, 
[0 0 24] ZZX\ «I«^S2 0 3-Nc7)ii3cfi^ai:^) 

^#«In . Qn fc-rste-i-a««iajii]i?S2 1 loai 

d„ =Z ( I I„ I + I QJ ) (2) 
T'«$ix&. ^fc. 5^ ( 2) IwtJJt&SO^^iTi^T" 

<7)aj:'j{c«-:Jv^TMtRIIIIS2 1 2ii^i^^2 0 3-1 — 

2 0 3 -N<7)a{:»3c7)V^-rii*-^^— Tfi^i: LTStf?-^ 

[0025] 04 ( b ) <^^1j^<7)^iZii. 

mmmsx'mizm^nm^^tix\,^i<r)X'mkm2 o 3 

-1 — 2 0 3-Nc7)aj^jSr-ec7)il*-^^l§2 1 2aT'^ 
B&^S^i:-Cffiia«^ (i— ami^ti?.. 02 
iO«:>ja!SIll»2 0 5-l~2 0 5-N<i. /t-fo y h 
fflnS2 0 1 - 1 -2 0 1 -Ni7)#ai^J<0«:>]2:ai^ 

r:^T-:hgftR/«Pi^#{t«-^^aiiHi»2 0 6{±. m 

:ftSIS0SS2 o 5 - 1 — 2 0 5 -N(;o#ili:^3*>4r>'5^ 
^^^^iffi^JS!i^llI^82 0 5-l-2 0 5-N 
0#iiJ:fti:«ia[|§2 0 3- 1 -2 0 3-NO#ai:'3A»^. 

m^<om^izti. mtim^mj^2 05-1-205- 



( 0 0 2 6 ] i^^, -^^^^co^^^^rti, m:fjm^mm 

205-1—205 - N<0#aj:J3*»^>S^^2-*ai^[aS?f5 
jM-t-l.*^ ^V^{im:^3ay^inii?S2 0 5-l-2 0 5-N 
C0^iii^^^(i>^lif>fzm^tmk^2 03-1—2 03- 

^ti^tit. -0^^:/]^^. immmmM<^jf^^wx'm 

[0027] Ty7-±ms{/m;^nim'^m^mn2 0 
mmsoQizmt^ix. Ty'r't'2oo^ifVxmmm 

MTRtciM/i>ixS. ^coJ®^, 02tc*$ixSSfi^M 
Rv\i:^WR\,zmm-^U^<r>;ft.^7f:LXii*). mjm^ 
mi^zm^V^j:\^U!it\imv&LXhh, ^j:iiZcr>mx- 

{±, FDD^^m\^x\.^htzi/>mmt^m,x'\tm^j:h 
*m.mim.^m\^x\.^h:it^z^^ixfz\.^, ^cofd 

[0028] ^m<r>mmx'\i. mmmm.TRX'm\^^ 
m) x'^mmmR'^i3>hmm^m.TK^^'thiimifi 

fii LT*-A, iMm^BT R>\feiM U T yy^-mmt^ni^tL 

i,tx'tzmm^±tt. z<7y±^^ii^ -^iizry^-f- 
mmmm(r)2^3mx'hh. y ^.-i^y/ism&crf^ 
im\^^\,z^iz <^mzm^-tfim\L Lxvi\ -c 
ry^-t^mmLx l ^ 3 . Bm$&<r>mmmi^m 
(rm&\.zitmthtiif>mmmmi,z\iy>{ 

;itim(r>^mmwx'^^\'\ «irt^v-^i?o-fe;pcoj: 
o^i&mmm*<±x'h?>^x'iiTyy'i-mmt/(d t 

izii. m)mmizmmm:fjmm^n 3 ^ i: x-^mmT 

[0029] 05, eSrfflV^T^S&BJtClJrSCDMAj^ 

s^iv-;^T•Acofl!lc7)py^^o^^'rg^HBt--s.. 05ii:*:i6Ha 

t J: S C D M AillS«i^^v^At3t3lt^ C D M AJMmSI 

0 6 J4*^BaiC J: & C D M AMS« i^XT- A (C43 ft S C 
D M ASflgac7)fi!j<0||SfeJB®C7)m5:^-r T'O -y 0 
T$>«., M0t3i3V%T01&i;f02i:ig^:a'{4ig— flF 

[0 0 30] fin-^. zcr)m5Rx/me<7)mmzi5\,^x. 
mimthi:mm-^mmHm^tix\>^timii. mi 
Rxm2</>mm.tmnTS>i>, m5im^-ti>t. mE 
^gTRicfev^T , m^mmma 102-1—102- 
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i— 0 1-1-10 1 -Kco^ta 

-^m^^zmmm:fj?:mm-r?>. mmmmm 02 
-1-10 2 - Kcotu^jji. ry^^-^-siR/a^^i^^ftiii 

fill 0 3-1 — 1 0 3-Ktefc*&$ixS. 
[ 0 0 3 1 ] 06 S-#BB-rS i: . SfiilSRV(ciJV^ 
■C. «:>jSfJ»«#e?ttJlHlS§2 0 7{i. i-ifm-^fl?/ 

-&j«iiii52 0 4<7)ai^»^sft. mtis. mmm^n=F» 
n^^thixhifi. mtit. ^m^ffA 835790 

Carriei — to— Noise Detector 
for Digital Transmission 
Systems ^Z^^IXtzlj^ifiS) h . m.m\mm 

[0 0 32] 07, 8$^fflV>T*5lWCDMAiMSfi>' 
^miZ J: -S, C D M Aillgft i^Xr-AtCtJ (t-S C D M Aj* 
t3t@8{i*^BStc: J: SC DMAj*S«i^x-rAtct5tt 

i^mxht. fmizis\>^xmi-metmm&'»im~ 
[0033] zcr)m^miiim5&im6<rym^m.<o 

if?>sms 106-1—106 - Nt<^\,^m&x$) 0 . 
xiiMmr y^i-izftmtx^-^m^ijif^miz-sd'm 

20 3- 1^20 3-NCOtiiJjtilEL\>^i><OVJ^Htim 

mx-h^coizML, m5Rx/me(ommxuiEL\>^iii:fj 
=5:§. ttzifi^x. ^^mmmx'ii^ ( 1 > iz^^m^ 

p°p««iaillIK2 1 lT-»4iKiJ*qr^ttT'S>«.*^ ^ 

[00 34] ^fi. miRxmsi^mmmmxa. mi 

S<i^Bt:'«4^ix^fflV^-r«i&S:tfi.tf (:S3fKi:LT. 
1. J72-B-IINO. 1 1 989^1^) 3&«Ji 



tL<^\.^. mz. m7Rtf@8eDmtmMiizt5\,^x. 

[00 3 5] 09St^l 0S-fflV^'r*MBJi7)CDMAj|| 

9 {i:2tc^BB(: J; ^ C DmAm^mi^:^'rMZii\'ft C D 
M AiMmilBcOflfliO||M»®C0««^^-rra y^^mX 

hD.mi Oii:$:^mi>zj:^CDMAm.^miy:^'rMz 

fctts c DMA^mmm<r)mcrmimm<r>mfS.i:^'ty 
X3'y^mxhh. mmi,zii\^xmi—m8hn'^i^\i 

[0036] :i<^mmmmt. 05tfD««tc:t>»t*^NM 
o>y ^^^#s*>'loL*>^<«■iM^i7':^7^:^Trat^^^ 

mUcLit^N-'f D>y Ml^^i*aj-r5ffi«i:^-5T<r^ 

09^#Bl^Si:. i*fimc3Silll0 6-l~l 
0 6-NT-i5''f 5:^^^S:-r^tTV%S. Cl^Ostft. 01 
0 S:#H^-f-S . ^mmmX'ii l IIc^^M o y hWMS 
2 0 1 Srffll ^T-eir*?) Sr^Wtc^SI-rS trrv-r 

[0037] Sf'&ic:. _haL^#*MJ^«i7)£^X7^A 

-c(4. fMxi-,vm^<mm^t:Tyy~)-mzm^j:i> 

^ o y h«^<0Sfim:tifflf7):^^ ^ ^SI^S bxm 

[0038] 

[||BBc^S6«] iaJtiftBJL:^cCDMAi*S«i^X7^AT' 
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